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METHOD 7B - DETERMINATION OF NITROGEN OXIDE
EMISSIONS FROM STATIONARY SOURCES
(ULTRAVIOLET SPECTROPHOTOMETRIC METHOD)

NOTE: This method does not include all of the
specifications (e.g., equipnment and supplies) and procedures
(e.g., sanmpling and analytical) essential to its
performance. Sone material is incorporated by reference
fromother nmethods in this part. Therefore, to obtain
reliable results, persons using this method should have a
t hor ough knowl edge of at | east the follow ng additional test
met hods: Method 1, Method 5, and Method 7.

1.0 Scope and Application.

1.1 Analytes.

Anal yte CAS No. Sensitivity
Ni t rogen oxi des (NQ), 30- 786 ppnv
as NO,, including: 10102-43-9

Nitric oxide (NO 10102-44-0

Ni t rogen di oxi de

(NO)

1.2 Applicability. This nethod is applicable for the
determ nation of NQ em ssions fromnitric acid plants.

1.3 Data Quality Objectives. Adherence to the
requirenents of this nmethod wll enhance the quality of the

data obtained fromair pollutant sanpling methods.
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2.0 Summary of Method.

2.1 A grab sanple is collected in an evacuated fl ask
containing a dilute sulfuric acid-hydrogen peroxide
absorbi ng sol ution; the NQ, excluding nitrous oxide (NO,
are nmeasured by ultraviol et spectrophotonetry.

3.0 Definition. [Reserved]
4.0 Interferences. [Reserved]
5.0 Safety.

5.1 This nethod may invol ve hazardous materi al s,
operations, and equipnent. This test nmethod nmay not address
all of the safety problens associated with its use. It is
the responsibility of the user of this test nethod to
establish appropriate safety and health practices and to
determ ne the applicability of regulatory Iimtations prior
to performng this test nethod.

5.2 Corrosive reagents. The follow ng reagents are
hazardous. Personal protective equi pnent and safe
procedures are useful in preventing chem cal splashes. |If
contact occurs, imrediately flush with copi ous anmounts of
wat er at |east 15 mnutes. Renove clothing under shower and
decontam nate. Treat residual chem cal burn as thernal
bur n.

5.2.1 Hydrogen Peroxide (H0O). Irritating to eyes,

skin, nose, and | ungs.
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5.2.2 Sodi um Hydroxi de (NaCH). Causes severe danage
to eyes and skin. Inhalation causes irritation to nose,
throat, and lungs. Reacts exothermcally with limted
amounts of water.

5.2.3 Sulfuric Acid (H,SO). Rapidly destructive to
body tissue. WII| cause third degree burns. Eye danage nmay
result in blindness. Inhalation may be fatal from spasm of
the larynx, usually within 30 m nutes. My cause | ung
ti ssue damage with edema. 3 ng/n? will cause |ung damage in
uninitiated. 1 ng/n? for 8 hours will cause |ung damage or,
in higher concentrations, death. Provide ventilation to
[imt inhalation. Reacts violently with netals and
or gani cs.

6.0 Equipment and Supplies.

6.1 Sanple Collection. Sanme as Method 7, Section 6.1.

6.2 Sanple Recovery. The following itens are required
for sanple recovery:

6.2.1 Wash Bottle. Polyethylene or glass.

6.2.2 Volunetric Flasks. 100-ml (one for each
sanpl e) .

6.3 Analysis. The following itens are required for
anal ysi s:

6.3.1 Volunetric Pipettes. 5-, 10-, 15-, and 20-m to

make standards and sanple dilutions.
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6.3.2 Volunetric Flasks. 1000- and 100-m for
prepari ng standards and dilution of sanples.

6.3.3 Spectrophotoneter. To neasure ultraviolet
absorbance at 210 nm

6.3.4 Analytical Balance. To neasure to within 0.1
ng.

7.0 Reagents and Standards.

NOTE: Unless otherwi se indicated, all reagents are to
conformto the specifications established by the Commttee
on Anal ytical Reagents of the Anmerican Chem cal Society,
where such specifications are available. Oherw se, use the
best avail abl e grade.

7.1 Sanple Collection. Sanme as Method 7, Section 7.1.
It is inportant that the anount of hydrogen peroxide in the
absor bing solution not be increased. Hi gher concentrations
of peroxide may interfere with sanpl e anal ysis.

7.2 Sanple Recovery. Sane as Method 7, Section 7.2.

7.3 Analysis. Sane as Method 7, Sections 7.3.1,
7.3.3, and 7.3.4, with the addition of the follow ng:

7.3.1 Working Standard KNO, Solution. Dilute 10 m of
t he standard solution to 1000 M with water. One mlliliter
of the working standard is equivalent to 10 pg NG
8.0 Sample Collection, Preservation, Storage, and

Transport.
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8.1 Sanple Collection. Sane as Method 7, Section 8.1.

8.2 Sampl e Recovery.

8.2.1 Let the flask sit for a mninmmof 16 hours, and
t hen shake the contents for 2 m nutes.

8.2.2 Connect the flask to a nmercury filled U-tube
manoneter. QOpen the valve fromthe flask to the nmanoneter,
and record the flask tenperature (T;), the baronetric
pressure, and the difference between the nmercury levels in
the manoneter. The absolute internal pressure in the flask
(P;) is the baronetric pressure | ess the manoneter reading.

8.2.3 Transfer the contents of the flask to a | eak-
free wash bottle. Rinse the flask three tines with 10-mi
portions of water, and add to the bottle. Mark the height
of the liquid |evel so that the container can be checked for
| eakage after transport. Label the container to identify
clearly its contents. Seal the container for shipping.

9.0 Quality Control.

Quality Control

Section Measur e Ef f ect
10.1 Spect rophonet er Ensures linearity of
calibration spect r ophot onet er
response to standards
11.4 Audi t sanpl e Eval uat es anal yti cal
anal ysi s t echni que and preparation of
st andar ds

10.0 Calibration and Standardizations.
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Sanme as Method 7, Sections 10.2 through 10.5, with the
addition of the foll ow ng:

10.1 Determ nation of Spectrophotoneter Standard
Curve. Add Om, 5m, 10 M, 15 mM, and 20 mM of the KNGO,
wor ki ng standard solution (1 mM = 10 pg NO) to a series of
five 100-m volunetric flasks. To each flask, add 5 m of
absorbing solution. Dilute to the mark with water. The
resulting solutions contain 0.0, 50, 100, 150, and 200 ug
NO,, respectively. Measure the absorbance by ultraviol et
spectrophotonetry at 210 nm using the blank as a zero
reference. Prepare a standard curve plotting absorbance vs.
Hg NO..

NOTE: If other than a 20-m aliquot of sanple is used
for analysis, then the amount of absorbing solution in the
bl ank and standards nust be adjusted such that the sane
anount of absorbing solution is in the blank and standards
as is in the aliquot of sanple used.

10.1.1 Calculate the spectrophotoneter calibration

factor as foll ows:

Eq. 7B-1

wher e:
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M = Mass of NG, in standard i, pug.
A

n = Total nunber of calibration standards.

Absor bance of NO, standard i

10.1.2 For the set of calibration standards specified
here, Equation 7B-1 sinplifies to the foll ow ng:

A+ 2A, + 37+ AA,

K, =50
A12+A22+A32+A42

Eq. 7B-2

10.2 Spectrophotoneter Calibration Quality Control.
Mul tiply the absorbance val ue obtained for each standard by
the K, factor (reciprocal of the | east squares slope) to
determ ne the di stance each calibration point lies fromthe
theoretical calibration line. The difference between the
cal cul ated concentration val ues and the actual
concentrations (i1.e., 50, 100, 150, and 200 pg NGO, should
be I ess than 7 percent for all standards.

11.0 Analytical Procedures.

11.1 Sanple Loss Check. Note the level of the liquid
in the container, and confirm whether any sanple was | ost
during shipnment. Note this on the analytical data sheet.

I f a noticeable anount of | eakage has occurred, either void
t he sanpl e or use nethods, subject to the approval of the

Adm nistrator, to correct the final results.
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11.2 Sample Preparation. |Imediately prior to
anal ysis, transfer the contents of the shipping container to
a 100-m volunetric flask, and rinse the container twce
with 5-m portions of water. Add the rinse water to the
flask, and dilute to mark with water.

11.3 Sanmple Analysis. Mx the contents of the flask
t horoughly and pipette a 20 m -aliquot of sanple into a 100-
m volunetric flask. Dilute to the mark with water. Using
the blank as zero reference, read the absorbance of the
sanple at 210 nm

11.4 Audit Sanple Analysis. Same as Method 7, Section
11.4, except that a set of audit sanples nmust be anal yzed
with each set of conpliance sanples or once per analysis
day, or once per week when averagi ng continuous sanpl es.
12.0 Data Analysis and Calculations.

Sanme as Method 7, Section 12.0, except replace Section
12.3 with the foll ow ng:

12.1 Total pg NO, Per Sanple.

m=5K AF Eq. 7B-3

wher e:

5 = 100/20, the aliquot factor.

NOTE: |If other than a 20-m aliquot is used for
anal ysis, the factor 5 nust be replaced by a correspondi ng

factor.
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13.0 Method Performance.

13.1 Range. The analytical range of the nethod as
outlined has been determned to be 57 to 1500 m I ligranms NQ
(as NG, per dry standard cubic neter, or 30 to 786 parts
per mllion by volume (ppnv) NQ.

14.0 Pollution Prevention. [Reserved]
15.0 Waste Management. [ Reserved]
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